Histochemical localization of skin glycosaminoglycans during feather development in the chick embryo.
The distribution of glycosaminoglycans (GAGs) was studied in embryonic chick skin, using alcian blue staining with critical electrolyte concentration and glycanase treatment, immunofluorescence and transmission electron microscopy. Light microscopy revealed an uneven distribution of sulphated and non-sulphated GAGs at all stages of feather development. Along the dermal-epidermal junction and throughout the depth of the dermis, staining was stronger inside the feathers than in the interplumar skin. With increasing MgCl2 concentration, the decrease in stain intensity along the dermal-epidermal junction was stronger in interplumar skin than inside feather structures, indicating that sulphated GAGs are more abundant within feathers than in interplumar skin. The same differential sensitivity to electrolyte concentration was noted in the dermis, except at the feather placode stage, when labelling inside the dermal condensation was virtually wiped out at 0.6 M MgCl2 and higher concentrations, whereas it persisted in the surrounding dermis up to 0.8 M MgCl2, indicating that the dermal condensation contains a larger amount of hyaluronate than non-feather-forming dermis. Enzyme treatment of sections with Streptomyces hyaluronidase as compared with those treated with chondroitinase ABC corroborated these findings. Immunofluorescent detection of heparan sulphate proteoglycan revealed the presence of the antigen along the dermal-epidermal junction at all stages of feather development, with peaks of brightness in discrete spots of feather structures. Electron microscopy revealed the presence of ruthenium red and tannic acid positive material in the dermal-epidermal junctional zone and inside the dermis. The density of marked granules was somewhat higher in intraplumar than in interplumar regions. These observations demonstrate that certain sulphated and non-sulphated GAGs are distributed in a microheterogeneous manner, which appears to be related to the morphogenetic events of feather development. They are discussed in view of the possible role these components might play in dermal-epidermal interactions. They strengthen the notion, already gained from previous studies on the localization of interstitial collagens and fibronectin, that extracellular matrix components play an important structural and informative role in organogenesis.